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1 EP 1 134 

Description 

[0001] The present invention relates to a nnullicasl 
packet transfer apparatus for receiving and transferring 
a multicast packet, a multicast packet transfer system 5 
and a computer-readable storage medium used in the 
multicast packet transfer apparatus. 
[0002] Conventionally, when a multicast packet is 
transferred to another address in a state of original pack- 
et data being held, the multicast packet is encapsulated 
to have a new header added to the header and data of 
the multicast packet, as shown in Fig. 1 . 
[0003] Such transfer of a multicast packet is de- 
scribed, for example, in "Ip Encapsulation within IP" by 
C. Perkins, (IETF RFC2003, Oct., 1996). However. '5 
when the packet is encapsulated as described above, 
the packet becomes longer by the length of a newly add- 
ed header. Therefore, there is a problem that the packet 
becomes longer than the MTU of the media so that there 
is a possibility that the packet is fragmentized or divided. 20 
[0004] In conjunction with the above description, a 
transfer system in a loop network system is disclosed in 
Japanese Laid Open Patent Application (JP-A-Showa 
62-56047). In this reference, a reception address of a 
packet is divided into sub-addresses for a plurality of 25 
nodes, and each of the sub-addresses can be allocated 
with one of set and reset states. A packet transmission 
source node sets the sub-addresses for destination to 
the set state and the other sub-addresses to the reset 
state. After the sub-addresses in the set state are 30 
stored, a packet transmission is carried out. Each node 
transfers the received packet with no change when the 
sub-address of the received packet for the self node is 
in the reset state. Also, the node takes the received 
packet therein when the sub-address of the received 35 
packet for the self node is in the set state, and then out- 
puts the packet after setting the sub-address of the re- 
ceived packet to the reset state. Thus, the node deter- 
mines that data of the packet has been already received, 
when the packet travels on the loop and is received 40 
again. 

[0005] Also, a packet transfer apparatus is disclosed 
in Japanese Laid Open Patent Application (JP-A-Heisei 
9-252319). In this reference, when a multicast setting to 
a plurality of specific terminals is carried out in a lower 
layer, an address management section (103) generates 
an upper layer address corresponding to a lower layer 
multicast address and stores the upper layer address 
and the lower layer multicast addresses in an address 
table of a transfer control section (101). When receiving 50 
an upper multicast packet, the transfer control section 
(101) searches the address table for lower layer multi- 
cast addresses corresponding to the upper layer ad- 
dress and carries out multicast transmission to the spe- 
cific terminals corresponding to the searched lower lay- 55 
er multicast addresses through a multicast communica- 
tion interface section (102). 

[0006] Also, a data unit which receives and distributes 
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data packets from and to a packet switching circuit and 
a switching apparatus containing the data unit is dis- 
closed in Japanese Laid Open Patent Application 
(JP-A-Heisei 1 0-93589). In this reference, a packet reg- 
istration section (146) has reception queues (RQO to 
RQ63) corresponding to destinations of reception pack- 
ets. The packet registration section (146) produces an 
entry corresponding to the packet in one reception 
queue (RQ) corresponding to the packet destination at 
the time of the packet reception. A multicast handling 
section (148) produces an entry corresponding to the 
packet in each reception queue of the packet registra- 
tion means (146) corresponding to each destination in 
case of that the reception packet is a multicast packet 
having equal to or more than 2 destinations. A data unit 
contains a packet output section (1 50) which reads the 
packets in the order of production of the entries from the 
reception queues of a memory (24), to output to a packet 
switching circuit. An ATM switching apparatus uses the 
data unit, and a self routing switching device uses the 
ATM switching apparatus. 

[0007] Also, a cell copy apparatus is disclosed in Jap- 
anese Laid Open Patent Applrcation (JP-A-Heisei 
10-190663). In this reference, a cell copy apparatus is 
used for an ATM switching and transmitting apparatus 
which transfers cells for a unicast call and multicast call, 
and copies the cell for a copy number contained In con- 
trol data of the cell when the received cell is for the mul- 
ticast call. The cell copy apparatus is . composed of a 
unicast call buffer which temporarily stores a plurality of 
unicast cells, and a multicast call buffer temporarily 
stores a plurality of multicast call cells. A copy number 
extraction section extracts the number of copies from 
the control data of the received cell. A write control unit 
writes a cell in the unicast call buffer when the received 
cell is the unicast call cell, and writes the cell in the mul- 
ticast call buffer when the received cell is the multicast 
call cell. A load observation control unit observes the 
load relating to the reception of the cells to determine 
input load. A read control unit reads out a cell selectively 
from the unicast call buffer or the multicast call buffer in 
accordance with the input load by the said load obser- 
vation control unit. The delay of the unicast call cell can 
be reduced even if the spacing of the multicast call cell 
is carried out. 

[0008] Also, a multicast transfer method is described 
in the United States Patent no.5956335. Such docu- 
ment describes a way to preserve the multicast address 
of a frame on a first communications system having a 
large multicast address space, when the frame is for- 
warded through a second communications system hav- 
ing a small multicast address space, into a third com- 
munications system with a large multicast address 
space. This is achieved by including in the frame sent 
through the second system additional information that 
enables the receiving station between said second and 
third communications systems to recover the original 
multicast address. This additional infonmation could be 
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the original multicast address itself or an indicator that 
allows the receiving station to search in a table the mul- 
ticast address corresponding to the indicator. 
[0009] Therefore, an object of the present invention is 
to provide a multicast packet transfer system in which 
no fragmentation may occur, and a method for the same. 
[0010] Another object of the present invention is to 
provide a packet transfer apparatus which can be used 
for the above multicast packet transfer system. 
[0011] Still another object of the present invention is 
to provide a multicast packet transfer system in which 
transmission resources can be effectively utilized. 
[0012] In a first aspect of the present invention, a mul- 
ticast packet transfer system includes a first packet 
transfer apparatus and a second packet transfer appa- 
ratus. The first packet transfer apparatus transmits 
transfer packet data relating to an IP header and a UOP 
header of a multicast packet when the multicast packet 
is received, rewrites a header section of the multk^ast 
packet to produce a unicast packet, and transmits the 
unicast packet. The second packet transfer apparatus 
receives the transfer packet data and the unicast pack- 
et, and reproduces the multicast packet based on the 
received unicast packet and the received transfer pack- 
et data. 

[0013] The first packet transfer apparatus may in- 
clude a transmitting section, a header rewriting section 
and a packet transferring section. The transmitting sec- 
tion produces the transfer packet data based on the re- 
ceived multicast packet to transmit to the second packet 
transfer apparatus. The header rewriting section re- 
writes the header section of the multicast packet based 
on the transfer packet data to produce the unicast pack- 
et. The packet transfemng section transfers the unicast 
packet to the second packet transfer apparatus. 
[0014] In this case, the transfer packet data may in- 
clude the IP header and the UOP header of the received 
multicast packet and a number of a port of the first pack- 
et transfer apparatus corresponding to the IP header 
and the UDP header. In this case, the first packet trans- 
fer apparatus may further include a peer establishing 
section which establishes a peer relating to the port 
number with the second packet transfer apparatus. The 
packet transferring section transfers the unicast packet 
to the second packet transfer apparatus through the es- 
tablished peer. 

[0015] Also, the first packet transfer apparatus may 
further include a first transfer packet data table which 
stores the transfer packet data. The header rewriting 
section searches the first transfer packet data table 
based on the IP header and the UDP header of the re- 
ceived multicast packet to retrieve the port number 
when the port number is registered in the first transfer 
packet data table in correspondence to the IP header 
and the UDP header, and rewrites the header section of 
the multicast packet using the port number to produce 
the unicast packet. The header rewriting section selects 
an unused port of the first packet transfer apparatus 



when any port number corresponding to the IP header 
and the UDP header of the received multicast packet is 
not found, sets a number of the selected unused port as 
the port number, and stores the set port number in the 
5 first transfer packet data table in correspondence to the 
IP header and the UDP header. 
[0016] Also, the second multicast packet transfer ap- 
paratus may include a second transfer packet data ta- 
ble, a data receiving section, a packet receiving section, 
10 and a reproducing section . The second transfer packet 
data table stores transfer packet data. The data receiv- 
ing section receives the transfer packet data from the 
first packet transfer apparatus to store in the second 
transfer packet data table. The packet receiving section 

'5 receives the unicast packet from the first packet transfer 
apparatus. The reproducing section retrieves the trans- 
fer packet data from the second transfer packet data ta- 
ble based on the header section of the unicast packet, 
and reproduces the received multicast packet using the 

20 retrieved transfer packet data. In this case, the transfer 
packet data may contains a number of a port of the first 
packet transfer apparatus through which the unicast da- 
ta is transferred. The second packet transfer apparatus 
may further include a peer establishing section which 

25 establishes a peer relating to the port number with the 
first packet transfer apparatus. The packet receiving 
section receives the unicast packet from the first packet 
transfer apparatus through the established peer. 
[001 7] In a second aspect of the present invention, a 

30 packet transfer apparatus includes a transmitting sec- 
tion, a header rewriting section and a packet transferring 
section. The transmitting section produces transfer 
packet data relating to an IP header and a UDP header 
of a multicast packet when the multicast packet is re- 

35 ceived, and transfers the transfer packet data to another 
packet transfer apparatus. The header rewriting section 
rewrites the header section of the received multicast 
packet based on the transfer packet data to produce the 
unicast packet. The packet transferring section trans- 

40 fers the unicast packet to the another packet transfer 
apparatus. 

[0018] The transfer packet data may includes the IP 
header and the UDP header of the received multicast 
packet and a number of a port of the first packet transfer 
45 apparatus corresponding to the IP header and the UDP 
header. 

[001 9] In this case, the packet transfer apparatus may 
further include a peer establishing section which estab- 
lishes a peer relating to the port number with the another 

50 packet transfer apparatus. The packet transferring sec- 
tion transfers the unicast packet to the another packet 
transfer apparatus through the established peer 
[0020] In this case, the packet transfer apparatus may 
further include a transfer packet data table which stores 

55 the transfer packet data. The header rewriting section 
searches the transfer packet data table based on the IP 
header and the UDP header of the received multicast 
packet to retrieve the port number when the port number 
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is registered in the transfer packet data table in corre- 
spondence to the IP header and the UDP header, and 
rewrites the header section of the multicast packet using 
the port number to produce the unicast packet. 
[0021] Also, the header rewriting section selects an 5 
unused port of the first packet transfer apparatus when 
any port number corresponding to the IP header and the 
UDP header is not found, sets a number of the selected 
unused port as the port number, and stores the set port 
number in the transfer packet data table in correspond- io 
ence to the IP header and the UDP header. 
[0022] In a third aspect of the present invention, a 
packet transfer apparatus includes a transfer packet da- 
ta table, a data receiving section, a packet receiving sec- 
tion and a reproducing section. The transfer packet data '5 
table stores transfer packet data. The data receiving 
section receives the transfer packet data from another 
packet transfer apparatus to store in the transfer packet 
data table. The packet receiving section receives a uni- 
cast packet from the other packet transfer apparatus. 20 
The reproducing section retrieves the transfer packet 
data from the transfer packet data table based on the 
header section of the unicast packet, and reproduces 
an original multicast packet using the retrieved transfer 
packet data. 25 
[0023] The transfer packet data may contain a 
number of a port of the other packet transfer apparatus 
through which the unicast data is transferred. The pack- 
et transfer apparatus may further include a peer estab- 
lishing section which establishes a peer relating to the 30 
port number with the other packet transfer apparatus. 
The packet receiving section receives the unicast pack- 
et from the other packet transfer apparatus through the 
established peer. 

[0024] In a fourth aspect of the present invention, a 35 
method of transfen-ing a multicast packet between first 
and second packet transfer apparatuses as a unicast 
packet, is attained by (a) transmitting from the first pack- 
et transfer apparatus to the second packet transfer ap- 
paratus, transfer packet data relating to an IP header 40 
and a UDP header of a multicast packet when the mul- 
ticast packet is received; by (b) rewriting a header sec- 
tion of the received multicast packet based on the trans- 
fer packet data to produce a unicast packet; by (c) trans- 
mitting the unicast packet from the first packet transfer 
apparatus to the second packet transfer apparatus; by 
(d) receiving second transfer packet data and a second 
unicast packet from the first packet transfer apparatus 
by the second packet transfer apparatus; and by (e) re- 
producing the multicast packet based on the unicast so 
packet and the received transfer packet data in the sec- 
ond packet transfer apparatus. 

[0025] In a fifth aspect of the present invention, a re- 
cording medium stores a program for executing a meth- 
od by a packet transfer apparatus. The method is at- ss 
tained by (a) transmitting to a first packet transfer appa- 
ratus, first transfer packet data relating to an IP header 
and a UDP header of a f irst multicast packet when the 



first multicast packet is received; by (b) rewriting a head- 
er section of the first multicast packet based on the first 
transfer packet data to produce a first unicast packet; 
by (c) transmitting the first unicast packet to the first 
packet transfer apparatus; by (d) receiving second 
transfer packet data and a second unteast packet from 
a second packet transfer apparatus; and by (e) repro- 
ducing a second multicast packet based on the second 
unicast packet and the second transfer packet data. 
[0026] The transfer packet data may include the IP 
header and the UDP header of the multicast packet and 
a port number of the packet transfer apparatus corre- 
sponding to the IP header and the UDP header. 
[0027] In this case, a peer relating to the port number 
may be established with the first packet transfer appa- 
ratus to transfer the first unicast packet to the first packet 
transfer apparatus through the established peer. 
[0028] Also, for the (b) rewriting step , a transfer pack- 
et data table may be searched based on the IP header 
and the UDP header of the first multicast packet to re- 
trieve the port number when the port number is regis- 
tered in the transfer packet data table In correspond- 
ence to the IP header and the UDP header, and the 
header section of the first multicast packet may be re- 
written using the port number to produce the first unicast 
packet. 

[0029] Also, for (b) rewriting, an unused port may be 
selected when any port number corresponding to the IP 
header and the UDP header is not found, a number of 
the selected unused port may be set as the port number, 
and the set port number may be stored in the transfer 
packet data table in correspondence to the IP header 
and the UDP header of the first multicast packet. 
[0030] Also, the (d) receiving step may be attained by 
storing the second transfer packet data in transfer pack- 
et data table, and the (e) reproducing may be attained 
by retrieving the second transfer packet data from the 
transfer packet data table based on the header section 
of the second unrcast packet; and by reproducing an 
original multicast packet from the second unicast packet 
using the retrieved transfer packet data. 
[0031] In this case, the second transfer packet data 
may contains a number of a port of the second packet 
transfer apparatus through which the second unicast 
data is transferred. In the method, a peer relating to the 
port number may be established with the second packet 
transfer apparatus to receive the second unicast packet 
from the second packet transfer apparatus through the 
established peer. 

Brief Description of the Drawings 
[0032] 

Fig. 1 is a block diagram showing a conventional 
encapsulated packet; 

Fig. 2 is a block diagram showing a multicast packet 
transfer system according to an embodiment of the 
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present invention; 

Fig. 3 is a block diagram showing the structure of a 
multicast packet transfer apparatus according to 
the embodiment of the present invention; 
Fig. 4 is a block diagram showing a transferred mul- 
ticast packet; and 

Fig. 5 is a block diagram showing a unicast packet 
produced from the multicast packet. 

Description of the Preferred Embodiments 

[0033] Hereinafter, a multrcast packet transfer system 
of the present invention will be described with reference 
to the attached drawings. 

[0034] Fig. 2 shows a multicast packet transfer sys- 
tem using packet transfer apparatuses according to one 
embodiment of the present invention. Referring to Fig. 
2, multicast route control domains (hereinafter, to be re- 
ferred to as domains) 1 0 and 20 are domains managed 
by means of a multicast routing protocol. There exists a 
sender 111 of a multicast group G1 in the domain 10. 
and there exist receivers 211 and 212 of a multicast 
group G1 in the domain 20. 

[0035] A transfer apparatus 1 01 is located in the do- 
main 10, and a transfer apparatus 201 is located in the 
domain 20. The transfer apparatuses 101 and 201 are 
set in such a manner that they establish a transfer rela- 
tion (hereinafter, to be referred to as a peer). 
[0036] Each transfer apparatus, the sender and the 
receivers have addresses, respectively. Here, it is sup- 
posed that the address of the transfer apparatus 1 01 is 
R1 , the address of the transfer apparatus 201 is R2, the 
address of the sender 111 is SI , the address of the re- 
ceiver 21 1 is VI and the address of the receiver 212 is 
V2. 

[0037] Fig. 3 shows the intemal structure of one pack- 
et transfer apparatus. 

[0038] The packet transfer apparatus is composed of 
a recording medium 1 in which a packet transfer pro- 
gram and a header rewrite program are recorded, a data 
processing unit 2 and a storage unit 3. The programs 
recorded in the recording medium 1 are read into the 
data processing unit 2 for controlling the operation 
thereof. The recording medium 1 Is a computer-reada- 
ble storage medium according to the present invention. 
As this storage medium, various kinds of disk media and 
magnetic recording medium, semiconductor memories 
and the like can be used. 

[0039] The storage unit 3 stores a peer management 
table 31 which stores peers established with other pack- 
et transfer apparatuses and a transfer packet data table 
32 which stores transfer packet data. The tables 31 and 
32 are updated by the data processing unit 2. 
[0040] The data processing unit 2 is composed of a 
peer establishing section 201 , a packet converting sec- 
tion 22, a packet reproducing section 23, a data trans- 
ferring section 24, a transfer data receiving section 25. 
a header rewriting section 26, and a transfer packet data 



processing section 27. 

[0041] In Fig. 2, the packet transfer apparatus 101 
and 201 establish a peer and confimri the operation 
thereof by the peer establishing sections 21. A confir- 
5 mation packet is transmitted periodically between them. 
The packet transfer apparatus 101 and the packet trans- 
fer apparatus 201 manage the peers by means of the 
peer management table 31, respectively. In the peer 
management table 31 , data such as ports used for trans- 
w ferring a packet through each peer, groups and trans- 
mitters permitted to transfer a packet, fee charging data, 
communteation quality data are registered. 
[0042] The packet transfer apparatus 1 01 and 201 op- 
erate as receivers of a multicast group respectively in 
IS accordance with the data stored in the peer manage- 
ment table 31 at the time of start. A sender 1 1 1 transmits 
a multicast packet 30 to the multicast packet group G1 . 
Fig. 4 shows the structure of the multicast packet 30. 
Referring to Fig. 4. the multicast pack is composed of a 
20 header section of an IP header and a UDP header and 
a data. In the IP header, a group (destination) address 
G1 and a source (origination point) address SI are writ- 
ten, and in the UDP header, a destination port PI and 
a source (origination point) port P2 are wriUen. 
25 [0043] The multk:ast packet 30 is transmitted from the 
sender 111 to the packet transfer apparatus 101 via a 
multicast route in the domain 1 0. The packet transfer 
apparatus 101 receives the packet 30 by the transfer 
data receiving section 25 and refers to the peer man- 
30 agement table 31 by the packet converting section 22 
to determine to which peer the packet 30 is to be trans- 
ferred. In this example, a port number P3 is retrieved 
from the peer management table 31 as a port number 
of the packet transfer apparatus 201 
35 [0044] When there is a peer to which the packet 30 is 
to be transferred, the packet transfer apparatus 1 01 next 
searches its own transfer packet data table 32 by the 
transfer packet data processing section 27 based on the 
destination address G1, the source address 81, the des- 
40 tination port P1 and a source port P2 of the IP header 
and the UDP header in the packet 30. Thus, a number 
of a port of the packet transfer apparatus 1 01 to be used 
to transfer the packet is determined, if an entry is found. 
In this example, the port number P4 is searched. When 
45 no entry is found in the transfer packet data table 32, a 
cunrently unused port number is acquired. The transfer 
packet data processing section 27 stores the acquired 
port number in the transfer packet data table 32 in cor- 
respondence to the destination address G1 , the source 
50 address SI. the destination port PI and a source port 
P2 of the IP header and the UDP header in the packet 
30. Also, the packet converting section 22 searches the 
peer management table 13 to determine the peer and 
the destination port of the packet transfer apparatus 
55 201 . If the peer for the port number P4 is not yet estab- 
lished, the peer establishing section 21 establishes a 
new peer and stores in the peer management table 31 . 
[0045] Then, the data transferring section 24 sends 



9 



EP1 134 933 B1 



10 



transfer packet data to the packet transfer apparatus 
201 through the established peer. At this time, the trans- 
fer packet data is composed of 



destination (group) address 


G1 


destination port 


PI 


source (originator point) address 


S1 


source (source point) port 


P2 


source port 


P4. 



[0046] The packet transfer apparatus 201 receives 
the sent transfer packet data by the transfer data receiv- 
ing section 25 and the transfer packet data processing 
section 27 registers the transfer packet data in its own 
transfer packet data table 32. 

[0047J After having sent the transfer packet data, the 
header rewriting section 26 of the packet transfer appa- 
ratus 101 rewrites the header of the multicast packet 
based on the transfer packet data, to produce a unk:ast 
packet. 

[0048] Fig. 5 shows the structure of a unicast packet 
40 in which the header of the multicast packet has been 
rewritten. The unbast packet 40 is connposed of a head- 
er section and a data section. The header section is 
composed of an IP header of a destination address R2 
and a source (origination point) address R1 , and a UOP 
header of a destination port P3 and a source port P4. 
The above-described destination port P3 is different 
from the destination port PI of Fig. 4. The peer relating 
to the port P3 is exchanged in advance between the 
packet transfer apparatus 101 and 201 and Is recorded 
in the peer management table 31 . 
[0049] The unicast packet 40 is transmitted to the 
packet transfer apparatus 201 by the data transferring 
section 24. When receiving the unicast packet 40 with 
the destination port P3 from the packet transfer appara- 
tus 101 , the packet transfer apparatus 201 detemriines 
that the unicast packet 40 is a packet for a multicast 
packet. The transfer packet data processing section 27 
of the packet transfer apparatus 201 searches the trans- 
fer packet data table 32 based on the transfer source 
port P4 of the received packet 40, and retrieves the 
group address G1, the destination port PI. the source 
address SI and the source port P2 of the original mul- 
ticast packet. The packet reproducing section 23 of the 
packet transfer apparatus 201 reproduces the original 
multicast packet 30 based on the retrieved transfer 
packet data. 

[0050] Subsequently, the packet transfer apparatus 
201 transmits the reproduced original multicast packet 
30 to the receiver 211 and 212 In its own domain 20. 
Thus, the multicast packet transmitted from the trans- 
mitter 111 is received by the receivers 211 and 212 
through the packet transfer apparatuses 101 and 201 . 
[0051] According to the present invention, since no 
encapsulation is required in transferring a multicast 
packet, fragmentation can be prevented. 



Claims 

1 . A multicast packet transfer system comprising: 

s a first packet transfer apparatus (101) which 

transmits transfer packet data relating to an IP 
header and a UDP header of a multrcast packet 
when said multicast packet is received, rewrites 
a header section of said multcast packet to pro- 

10 duce a unicast packet, and transmits said uni- 

cast packet; and 

a second packet transfer apparatus (201) 
which receives said transfer packet data and 
said unicast packet, and reproduces said mul- 
15 ticast packet based on the received unicast 

packet and the received transfer packet data. 

2. The multicast packet transfer system according to 
claim 1 . wherein said first packet transfer apparatus 

20 comprises: 

a transmitting section which produces said 
transfer packet data based on the received mul- 
ticast packet to transmit to said second packet 

transfer apparatus; 

a header rewriting section which rewrites said 
header section of said multicast packet based 
on said transfer packet data to produce said 
unicast packet; and 

a packet transferring section which transfers 
said unicast packet to said second packet 
transfer apparatus. 

3. The multicast packet transfer system according to 

claim 2, wherein said transfer packet data includes 
said IP header and said UDP header of said multi- 
cast packet and a number of a port of said first pack- 
et transfer apparatus corresponding to said IP 
header and said UDP header. 

4. The multicast packet transfer system according to 
claim 3 , wherein said first packet transfer apparatus 
further comprises: 

a peer establishing section which establishes a 
peer relating to said port number with said sec- 
ond packet transfer apparatus, and 
wherein said packet transferring section trans- 
fers said unk:ast packet to said second packet 
transfer apparatus through said established 
peer. 

5. The multicast packet transfer system according to 
claim 3 or 4, wherein sard first packet transfer ap- 

55 paratus further comprises: 

a first transfer packet data table which stores 
said transfer packet data, and 
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wherein said header rewriting section searches 
said first transfer packet data table based on 
said IP header and said UDP header of the re- 
ceived multicast packet to retrieve said port 
number when said port number is registered in s 
said first transfer packet data table in conre- 
spondence to said IP header and said UDP 
header, and rewrites said header section of 
said multicast packet using said port number to 
produce said unicast packet. io 

The multicast packet transfer system according to 
claim 5, wherein said header rewriting section se- 
lects an unused port of said first packet transfer ap- 
paratus when any port number corresponding to '5 
said IP header and said UDP header of the received 
multicast packet is not found, sets a number of the 
selected unused port as said port number, and 
stores the set port number in said first transfer pack- 
et data table in correspondence to said IP header 20 
and said UDP header. 

The multicast packet transfer system according to 
any of claims 1 to 6, wherein said second multbast 
packet transfer apparatus comprises: 2s 

a second transfer packet data table which 
stores transfer packet data; 
a data receiving section which receives said 
transfer packet data from said first packet so 
transfer apparatus to store in said second 
transfer packet data table; 
a packet receiving section which receives said 
unicast packet from said first packet transfer 
apparatus; and 35 
a reproducing section which retrieves the trans- 
fer packet data from said second transfer pack- 
et data table based on said header section of 
said unicast packet, and reproduces said re- 
ceived multicast packet using said retrieved 40 
transfer packet data. 

The multicast packet transfer system according to 
claim 7, wherein said transfer packet data contains 
a number of a port of said first packet transfer ap- 45 
paratus through which said unicast data is trans- 
ferred, and 

said second packet transfer apparatus further 

comprises: 

50 

a peer establishing section which establishes a 
peer relating to said port number with said first 
packet transfer apparatus, and 
wherein said packet receiving section receives 
said unicast packet from said first packet trans- 55 
fer apparatus through said established peer. 

A packet transfer apparatus as said first packet 



transfer apparatus according to any of claims 1 to 8. 

10. A packet transfer apparatus as said second packet 
transfer apparatus according to any of claims 1 to 8. 

11. A recording medium storing a program adapted to 
execute a method which comprises the steps of; 

(a) transmitting to a first packet transfer appa- 
ratus, first transfer packet data relating to an IP 
header and a UDP header of a first multicast 
packet when said first multicast packet is re- 
ceived; 

(b) rewriting a header section of said first mul- 
ticast packet based on said first transfer packet 
data to produce a first unicast packet; 

(c) transmitting said first unicast packet to said 
first packet transfer apparatus; 

(d) receiving second transfer packet data and 
a second unicast packet from a second packet 
transfer apparatus; and 

(e) reproducing a second multicast packet 
based on said second unicast packet and said 
second transfer packet data. 

12. The recording medium according to claim 11. 
wherein said transfer packet data includes said IP 
header and said UDP header of said multicast pack- 
et and a port number corresponding to said IP head- 
er and said UDP header. 

13. The recording medium according to claim 11 or 12, 
wherein said method further comprises the step of: 

establishing a peer relating to said port 
number with said first packet transfer apparatus to 
transfer said first unicast packet to said first packet 
transfer apparatus through said established peer. 

14. The recording medium according to claim 13. 
wherein said (b) rewriting step comprises the step 
of: 

searching a transfer packet data table based 
on said IP header and said UDP header of said 
first multicast packet to retrieve said port 
number when said port number is registered in 
said transfer packet data table in correspond- 
ence to said IP header and said UDP header; 
and 

rewriting said header section of said multicast 
packet using said port number to produce said 
unicast packet. 

15. The recording medium according to claim 14, 
wherein said (b) rewriting step further comprises the 
steps of: 

selecting an unused port when any port number 



7 



13 



EP1 134 933 B1 



14 



corresponding to said tP header and said UDP 
header is not found; 

setting a number of the selected unused port 
as said port number; and 

storing said set port number in said transfer 5 
packet data table in correspondence to said IP 
header and said UDP header of said first mul- 
ticast packet. 

16. The recording medium according to any of claims io 
11 to 1 3, wherein said (d) receiving step comprises 
the step of: 

storing said second transfer packet data in 
transfer packet data table, and is 
wherein said (e) reproducing step comprises 
. the step of: 

retrieving said second transfer packet data 
from said transfer packet data table based 20 
on said header section of said second uni- 
cast packet; and 

reproducing an original multicast packet 
from said second unicast packet using said 
retrieved transfer packet data. 25 

17. The recording medium according to claim 16, 
wherein said second transfer packet data contains 
a number of a port of said second packet transfer 
apparatus through which said second unicast data 30 
is transferred, and 

wherein said method further comprises the step 
of: 

35 

establishing a peer relating to said port 
number with said second packet transfer 
apparatus to receive said second unicast 
packet from said second packet transfer 
apparatus through said established peer. 40 

18- A multicast packet transfer method comprising at 
least one of the method steps of any of claims 11 to 
17. 

45 

Patentanspruche 

1. Multrcast-Paketubertragungssystem mit: 

50 

einer ersten Paketiibertragungsvorrichtung 
(101), die mit einem IP-Kopf und einem 
UDP-Kopf eines Multicast-Pakets in Beziehung 
stehende Paketubertragungsdaten ubertragt, 
wenn das Multcast-Paket empfangen wird, el- 55 
nen KopfabschnItt des Multicast-Pakets uber- 
schreibt, um ein Unicast-Paket zu erzeugen, 
und das Unicast-Paket ubertragt; und 



einer zweiten Paketubertragungsvorrichtung 
(201 ). die die Paketubertragungsdaten und das 

Unicast- Pakel empfangt und das Mullicast-Pa- 
ket basierend auf dem empfangenen Unicast- 
Paket und den empfangenen Paketubertra- 
gungsdaten reproduziert. 

2. System nach Anspruch 1 , wobei die erste Paket- 
ubertragungsvorrichtung aufweist: 

einen Ubertragungsabschnitt, der die Paket- 
ubertragungsdaten basierend auf dem emp* 
fangenen Multicast-Paket erzeugt, um sie an 
die zweite Paketubertragungsvorrichtung zu 
ubertragen; 

einen Kopfuberschreibabschnitt, der den Kopf- 
abschnItt des Multrcast-Pakets basierend auf 
den Paketubertragungsdaten uberschreibt, um 
das Unicast-Paket zu erzeugen; und 
einen Paketubertragungsabschnitt, der das 
Unicast-Paket an die zweite Paketubertra- 
gungsvonrichtung ubertragt. 

3. System nach Anspruch 2, wobei die Paketubertra- 
gungsdaten den IP-Kopf und den UDP-Kopf des 
Multicast-Pakets und eine dem IP-Kopf und dem 
UDP-Kopf entsprechende Nummer eines Ports der 
ersten Paketubertragungsvorrichtung aufweisen. 

4. System nach Anspruch 3, wobei die erste Paket- 
ubertragungsvorrichtung ferner aufweist: 

einen Peer-Einrichtungsabschnitt, der einen 
mit der Portnummer in Beziehung stehenden 
Peer mit der zweiten Paketubertragungsvor- 
richtung einrichtet; 

wobei der Paketubertragungsabschnitt das 
Unk;ast-Paket uber den eingerichteten Peer an die 
zweite Paketubertragungsvorrichtung ubertragt. 

5. System nach Anspruch 3 oder 4, wobei die erste 
Paketubertragungsvorrichtung ferner aufweist: 

eine erste Paketubertragungsdatentabelle^ in 
der Paketubertragungsdaten gespeichert sind; 
und 

wobei der Kopfuberschreibabschnitt die erste 
Paketubertragungsdatentabelle basierend auf dem 
IP-Kopf und dem UDP-Kopf des empfangenen Mul- 
ticast-Pakets durchsucht, um die Portnummer ab- 
zurufen, wenn die Portnummer in der ersten Paket- 
ubertragungsdatentabelle in Zuordnung zum 
IP-Kopf und zum UDP-Kopf gespeichert ist, und 
den Kopfabschnitt des Multicast-Pakets unter Ver- 
wendung der Portnummer uberschreibt, um das 
Unicast-Paket zu erzeugen. 



8 



15 



EP1 134 933 B1 



16 



6. System nach Anspruch 5, wobei der Kopfuber- 
schreibabschniti einen ungenutzten Port derersten 
PaketiibertragungsvoiTichtung auswahit, wenn kei- 
ne dem IP-Kopf und dem UDP-Kopf des empfange- 
nen Multk:ast-Pakels entsprechende Portnummer s 
gefunden wird, die Nummerdes ausgewahlten. un- 
genutzten Ports als Portnummer setzt und die ge- 
setzte Portnummer in der ersten Paketubertra- 
gungsdatentabelle in Zuordnung zum IP-Kopf und 
2um UDP-Kopf speichert. io 

7. System nach einem der Anspruche 1 bis 6, wobei 
die zweite Mullicast-Paketubertragungsvorrichtung 
aufweist: 

15 

eine zweite Paketubertragungsdatentabelle, 
die Paketubertragungsdaten speichert; 
einen Datenempfangsabschnitt, der die Paket- 
ubertragungsdaten von der ersten Paketuber- 
tragungsvomchtung empfangt, um sie in der 
zweiten Paketubertragungsdatentabelle zu 
speichern; 

einen Paketempfangsabschnitt, der das Uni- 
cast-Paket von der ersten Paketiibertragungs- 
vorrichtung empfangt; und 25 
einen Reproduktionsabschnitt, der die Paket- 
ubertragungsdaten von derzwerten Paketuber- 
tragungsdatentabelle basierend auf dem Kopf- 
abschnitt des Unicast-Pakets abruft und das 
empfangene Multicast- Paket unter Verwen- 30 
dung der abgerufenen Paketubertragungsda- 
ten reproduztert. 

8. System nach Anspruch 7, wobei die Paketubertra- 
gungsdaten die Nummer eines Ports der ersten Pa- 35 
ketubertragungsvorrichtung aufweisen, uber den 

die Unteast-Daten ubertragen werden; und 

die zweite Pa ketubertragungsvorrichtung fer- 
ner aufweist: 

40 

einen Peer-Einrichtungsabschnitt, der einen 
mit der Portnummer in Beziehung stehenden 
Peer mit der ersten Paketubertragungsvorrich- 
tung einrichtet; und 

45 

wobei der Paketempfangsabschnitt das Uni- 
cast-Paket uber den eingerichteten Peer von derer- 
sten Paketiibertragungsvorrichtung empfangt. 

9. Paketubertragungsvorrichtung in Form der ersten so 
Paketiibertragungsvorrichtung gemaB einem der 
Anspruche 1 bis 8. 

10. Paketiibertragungsvon-rchtung in Form der zweiten 
Paketubertragungsvorrichtung gema3 einem der ss 
Anspruche 1 bis 8. 

11. Speichermedium zum Speichern eines Pro- 



gramms, das dazu geeignet ist. ein Verfahren aus- 
zufuhren, das die Schritte aufweist: 

(a) Ubertragen von mit einem IP-Kopf und ei- 
nem UDP-Kopf eines ersten Multicast-Pakets 
in Beziehung stehenden ersten Paketubertra- 
gungsdaten an eine erste Paketubertragungs- 
vorrichtung, wenn das erste Multicast-Paket 
empfangen wird; 

(b) Uberschreiben eines Kopfabschnitts des er- 
sten Multicast- Pakets basierend auf den ersten 
Paketubertragungsdaten, um ein erstes Uni- 
cast-Paket zu erzeugen; 

(c) Ubertragen des ersten Unicast- Pakets an 
die erste Paketubertragungsvorrichtung; 

(d) Empfangen zweiter Paketubertragungsda- 
ten und eines zweiten Unicast- Pakets von einer 
zweiten Paketubertragungsvorrichtung; und 

(e) Reproduzieren eines zweiten Multicast-Pa- 
kets basierend auf dem zweiten Unicast-Paket 
und den zweiten Paketubertragungsdaten. 

12. Speichermedium nach Anspruch 11, wobei die Pa- 
ketubertragungsdaten den IP-Kopf und den 
UDP-Kopf des Multicast-Pakets und eine dem 
IP-Kopf und dem UDP-Kopf entsprechende Port- 
nummer aufweisen. 

13. Speichermedium nach Anspruch 11 Oder 12. wobei 
das Verfahren ferner den Schritt aufweist: 

Einrichten eines mit der Portnummer In Bezie- 
hung stehenden Peers mit der ersten Paket- 
ubertragungsvorrichtung, um das erste Uni- 
cast- Paket uber den eingerichteten Peer an die 
erste Paketubertragungsvorrichtung zu uber- 
tragen. 

14. Speichemnedium nach Anspruch 13, wobei der 
Oberschreibschritt (b) die Schritte aufweist: 

Durchsuchen einer Paketubertragungsdaten- 
tabelle basierend auf dem IP-Kopf und dem 
UDP-Kopf des ersten Multicast-Pakets, um die 
Portnummer abzurufen, wenn die Portnummer 
in der Paketubertragungsdatentabelle in Zu- 
ordnung zum IP-Kopf und zum UDP-Kopf ge- 
speichert ist; und 

Uberschreiben des Kopfabschnitts des Multi- 
cast-Pakets unter Verwendung der Portnum- 
mer, um das Unicast-Paket zu erzeugen. 

15. Speichemnedium nach Anspruch 14, wobei der 
Oberschreibschritt (b) ferner die Schritte aufweist: 

Auswahlen eines ungenutzten Ports, wenn koi- 
ne dem IP-Kopf und dem UDP-Kopf entspre- 
chende Portnummer gefunden wird; 
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Setzen einer Nummer des ausgewahlten, un- 
genutzten Ports als die Portnummer; und 
Speichern der geselzten Portnummer in der 
Paketiibertragungsdatentabelle in Zuordnung 
2um IP-Kopf und zum UDP-Kopf des ersten 
Multicast-Pakets. 

16. Speichermedium nach einem der Anspruche 11 bis 
13, wobel der Empfangsschritt (d) den Schritt auf- 
weist: 

Speichern der zweiten Paketubertragungsda- 
ten in etner Paketubertragungsdatentabelle; 
und 

wobei der Reproduktionsschritt (e) die Schrit- 
te aufweist: 

Abrufen der zweiten Paketubertragungsdaten 
von der Paketubertragungsdatentabelle basie- 
rend auf dem Kopfabschnttt des zweiten Uni- 
cast-Pakets; und 

Reproduzleren des Original-Multicast-Pakets 
vom zweiten Unicast-Paket unter Verwendung 
der abgerufenen Paketubertragungsdaten. 

17. Speichermedium nach Anspruch 16, wobei die 
zweiten Paketubertragungsdaten die Nummer ei- 
nes Ports der zweiten Paketubertragungsvorrich- 
tung aufweisen, uber den die zweiten Unbast-Da* 
ten ubertragen werden; und 

wobei das Verfahren ferner den Schritt zum 
Einrichten eines mit der Portnummer in Beziehung 
stehenden Peers mit der zweiten Paketubertra- 
gungsvorrichtung aufweist, um das zweite Unicast- 
Paket uber den eingerichteten Peer von der zweiten 
Paketubertragungsvonichtung zu empfangen. 

18. Multicast-Paketubertragungsverfahren mit minde- 
stens einem Verfahrensschritt der Anspruche 1 1 bis 
17. 



Revendications 

1. Systeme de transfert de paquet multidestinataire 
comprenant: 

un premier dispositif de transfert de paquet 
(101) transmettant les donnees d'indication de 
paquet ci transferer correspondant a I'en-tete IP 
et ^ l*en-tete UDP du paquet multidestinataire 
lorsque ledit paquet multidestinataire est re^u, 
en reecrivant la section d'en-tete dudit paquet 
multidestinataire pour la production d'un pa- 
quet k destination unique et la transmission de 
celui-ci ; et 

un deuxieme dispositif de transfert de paquet 



(201 ) recevant lesdites donnees d'indication de 
paquet d transferer et ledit paquet d destination 
unique, et reproduisant ledit paquet multidesti- 
nataire en se basant sur le paquet d destination 
5 unique re^u et sur les donnees d'indication de 

paquet k transferer regues. 

2. Systeme de transfert de paquet multidestinataire 
selon la revendication 1 . dans lequel ledit premier 

10 dispositif de transfert de paquet comprend : 

une section de transmission produisant lesdi- 
tes donnees d'indication de paquet ^ transferer 
en se basant sur le paquet multidestinataire re- 
15 gu k transmettre audit deuxieme dispositif de 

transfert de paquet ; 

une section de r66criture d'en-tete reecrivant 
ladite section d'en-tete dudit paquet multidesti- 
nataire en se basant sur lesdites donnees d'in- 
20 dication de paquet a transferer pour produire 

ledit paquet ^ destination unique ; et 
une section de transfert de paquet effectuant te 
transfert dudit paquet d destination unique vers 
ledit deuxieme dispositif de transfert de paquet. 

25 

3. Systeme de transfert de paquet multidestinataire 
selon la revendication 2, dans lequel lesdites don- 
nees d'indication de paquet k transferer compren- 
nent ledit en-tete IP et ledit en-tete UDP dudit pa- 

30 quet multidestinataire et le numero de port dudit 
premier dispositif de transfert de paquet correspon- 
dant au dit en-tete IP et au dit en-tete UDP. 

4. Systeme de transfert de paquet multidestinataire 
35 selon la revendication 3, dans lequel ledit premier 

dispositif de transfert de paquet comprend en 
outre : 

une section d'etablissement de pair etablissant 
40 un pair correspondant audit numero de port 

pour ledit deuxieme dispositif de transfert de 
paquet, et , 

dans lequel ladite section de transfert de pa- 
45 quet transfere ledit paquet ci destination unique vers 
ledit deuxieme dispositif de transfert de paquet a 
travers ledit pair etabli. 

5. Systeme de transfert de paquet multidestinataire 
50 selon la revendication 3 ou 4, dans lequel ledit pre- 
mier dispositif de transfert de paquet comprend en 
outre : 

une premiere table de donnees d'indication de 
55 paquet k transferer stockant lesdites donnees 

d'indication de paquet a transferer, et 

dans lequel ladite section de reecriture d'en- 
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tete recherche ladlte premiere table de donnees 
d'indication de paquet k transferer en se basant sur 
ledit en-tete IP at sur ledit en-tete UDP du paquet 
muttidestinataire regu, pour recuperer ledit numero 
de port quand ledit numero de port est enregistre s 
dans la premiere table de donnees d'indication de 
paquet h transferer en fonction dudit en-tete IP el 
dudil en-tete UDP, et reecrit ladite section d'en-tete 
dudit paquet multidestinataire en utilisant ledit nu- 
m^ro de port pour produire ledit paquet d destina- io 
tion unique. 

Systeme de transfert de paquet multidestinataire 
selon la revendtcation 5. dans lequel ladite section 
de reecriture d'en-t§te selectlonne un port non uti- '5 
llse dudit premier dispositif de transfert de paquet 
quand aucun numero de port correspondant audit 
en-tete IP et audit en-tete UDP du paquet multides- 
tinataire regu n'est trouve, d^finit te numero dudit 
port non utilise s6lectionn6 comme ledit numero de 20 
port, et memorise le numero de port defini dans la- 
dite premiere table de donnees d'indication de pa- 
quet k transferer en fonction dudit en-tete IP et dudit 
en-tete UDP. 

25 

Systfeme de transfert de paquet multidestinataire 
selon rune quelconque des revendications 1 d 6. 
dans lequel ledit deuxieme dispositif de transfert de 
paquet multidestinataire comprend : 

30 

une deuxieme table de donnees d'indication de 
paquet k transferer stockant les donnees d'in* 
dication de paquet ^ transferer ; 
une section de reception de donnees recevant 
lesdites donnees d'indication de paquet a 35 
transferer depuis ledit premier dispositif de 
transfert de paquet en vue de leur stockage 
dans ladite deuxieme table de donnees d'indi- 
cation de paquet a transferer ; 
une section de reception de paquets recevant 
ledit paquet k destination unique dudit premier 
dispositif de transfert de paquet ; et 
une section de reproduction recuperant les 
donnees d'indication de paquet k transferer de 
ladite deuxieme table de donnees d'indication 
de paquet k transferer en se basant sur ladite 
section d'en-tete dudit paquet^ destination uni- 
que, et reproduisant ledit paquet multidestina- 
taire regu en utilisant lesdites donnees d'indi- 
cation de paquet a transferer recuperees. so 

Systeme de transfert de paquet multidestinataire 
selon la revendbation 7, dans lequel lesdites don- 
nees d'indication de paquet a transferer contien- 
nent le numero de port dudit premier dispositif de 55 
transfert de paquet k travers lequel lesdites don- 
nees k destination unique sont transferees, et 

ledit deuxidme dispositif de transfert de pa- 



quet comprend en outre : 

une section d'etablissement de pair etablissant 
un pair correspondant audit numero de port 
pour ledit premier dispositif de transfert de pa- 
quet, et 

dans lequel ladite section de reception de pa- 
quet regoit ledit paquet k destination unique depuis 
ledit premier dispositif de transfert de paquet k tra- 
vers ledit pair etabli. 

9. Dispositif de transfert de paq uel sous la forme dudit 
premier dispositif de transfert de paquet selon Tune 
quelconque des revendications 1^8. 

1 0. Dispositif de transfert de paq uet sous la fonne dudit 
deuxieme dispositif de transfert de paquet selon 
I'une quelconque des revendications 1 a 8. 

11. Moyen d'enregistrement permettant le stockage 
d'un programme adapte pour executer un precede 
comprenant les etapes de : 

(a) transmission vers un premier dispositif de 
transfert de paquet des premieres donnees 
d'indication de paquet a transferer correspon- 
dant k ren-tete fP et a I'en-tete UDP d'un pre- 
mier paquet multidestinataire lorsque ledit pre- 
mier paquet multidestinataire est regu ; 

(b) reecriture de la section d'en-tdte dudit pre- 
mier paquet multidestinataire en se basant sur 
lesdites premieres donnees d'indication de pa- 
quet k transferer pour la production d'un pre- 
mier paquet a destination unique ; 

(c) transmission dudit premier paquet a desti- 
nation unique vers ledit premier dispositif de 
transfert de paquet ; 

(d) reception des deuxiemes donnees d'indica- 
tion de paquet a transferer et du deuxidme pa- 
quet k destination unique depuis le deuxieme 
dispositif de transfert de paquet ; et 

(e) reproduction du deuxieme paquet multides- 
tinataire en se basant sur ledit deuxieme pa- 
quet a destination unique et sur lesdites 
deuxiemes donnees d'indication de paquet a 
transferer. 

12. Moyen d'enregistrement selon la revendication 11, 
dans lequel lesdites donnees d'indication de paquet 
a transferer comprennent ledit en-tete IP et ledit en- 
tete UDP dudit paquet multidestinataire et un nu- 
mero de port correspondant au dit en-tete IP et au 
dit en-tete UDR 

13. Moyen d'enregistrement selon la revendication 11 
ou 12. dans lequel ledit precede comprend en outre 
I'etape de : 
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21 

^tablissement d'un pair correspondant audit 
numero de port pour ledit premier dispositif de 
transfer! de paquet pour transferer ledit premier 
paquet k destination unique vers ledit premier 
dispositif de transfert de paquet d travers ledit 5 
pair ^tabli. 

14. Moyen d'enregistrement selon la revendtcation 13, 
dans lequel ladite etape (b) de redcriture comprend 
r^tape de : io 

recherche d'une table de donnees d'indication 
de paquet ^ transferer en se basant sur ledit 
en-tete IP et sur ledit en-tete UOP dudit premier 
paquet multtdestinataire, pour r^cuperer ledit is 
numero de port quand ledit numero de port est 
enregistre dans ladite table de donndes d'indi- 
cation de paquet k transferer en fonction dudit 
en-tete IP et dudit en4ete UDP ; et 
reecriture de ladite section d'en-tete dudit pa- 20 
quet muitidestinataire en utitisant ledit numero 
de port pour produire ledit paquet d destination 
unique. 

15. Moyen d'enregistrement selon ia revendication 14, 25 
dans lequel ladite etape (b) de reecriture comprend 

en outre les 6tapes de : 

selection d*un port non utilise lorsqu'un quel- 
conque numero de port correspondant au dit 30 
en-tete IP et au dit en-tete UDP n'est pas 
trouve ; 

definition du numero du port non utilise seiec- 
tionne comme ledit numero de port ; et 
stockage dudit numero de port defini dans ladi- 35 
te table de donnees d'indication de paquet a 
transferer en fonction dudit en-tete IP et dudit 
en-tete UDP dudit premier paquet muitidestina- 
taire. 

40 

16. Moyen d'enregistrement selon Tune quelconque 
des revendications 11 a 13, dans lequel ladite etape 
(d) de reception comprend retape de : 

stockage desdites deuxiemes donnees d'indi- 
cation de paquet k transferer dans la table de 
donnees d'indication de paquet k transferer, et 

dans lequel ladite etape (e) de reproduction 
comprend retape de : so 



depuis le deuxleme paquet k destination uni- 
que en utilisant lesdites donnees d'indication 
de paquet a transferer recuperees. 

17. Moyen d'enregistrement selon la revendication 16, 
dans lequel lesdites deuxiemes donnees d'indica- 
tion de paquet k transferer contiennent le numero 
de port dudit deuxieme dispositif de transfert de pa- 
quet k travers lequel lesdites deuxiemes donnees 
k destination unique sont transferees, et 

dans lequel ledit precede comprend en outre 
retape de : 

etablissement d'un pair correspondant audit 
numero de port avec ledit deuxieme dispositif 
de transfert de paquet pour la reception dudit 
deuxieme paquet d destination unique depuis 
ledit deuxieme dispositif de transfert de paquet 
k travers ledit pair etabli. 

18. Precede de transfert de paquets muitidestinataire 
comprenant au moins Tune des etapes du precede 
selon i'une quelconque des revendications 11 ^ 17. 



30 



35 



40 



45 



recuperation desdites deuxiemes donnees 
d'indication de paquet k transferer depuis ladite 
table de donnees d'indication de paquet k 
transferer en se basant sur ladite section d'en- ss 
tete dudit deuxieme paquet k destination 
unique ; et 

reproduction du paquet muitidestinataire initial 
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IP HEADER 
DESTINATION ADDRESS R2 
SOURCE ADDRESS R1 



IP HEADER 
DESTINATION ADDRESS 61 
SOURCE ADDRESS SI 



UDP HEADER 
DESTINATION PORT Pt 
SOURCE PORT P2 



NEWLY ADDED HEADER 



V HEADER AND DATA OF 
r ORIGINAL PACKET 



DATA 
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F i g. 3 



i 



DATA PROCESSING UNIT 



21- 
22- 
23- 
24- 
25- 
26- 
27- 



PEER ESTABLISHING SECTION 



PACKET CONVERTING SECTION 



PACKET REPRODUCING SECTION 



DATA TRANSFERRING SECTION 



TRANSFER DATA RECEIVING SECTION 



HEADER REWRITING SECTION 



TRANSFER PACKET 
DATA PROCESSING SECTION 



i 



STORAGE UNIT 



PEER MANAGEMENT 
TABLE 



TRANSFER PACKET 
DATA TABLE 
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RECORDING MEDIUM 
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Fig. 4 

30 

L 

DATA LINK UYER HEADER 



IP HEADER 
DESTINATION ADDRESS G1 
SOURCE ADDRESS SI 



UDP HEADER 
DESTINATION PORT PI 
SOURCE PORT P2 



DATA 



F i g. 5 

40 

L. 

DATA LINK LAYER HEADER 



IP HEADER 
DESTINATION ADDRESS R2 
SOURCE ADDRESS Rl 



UDP HEADER 
DESTINATION PORT P3 
SOURCE PORT P4 



DATA 
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